IN selecting a subject for this address it occurred to me that I might be able to bring forward some points of interest from my experience in the surgery of disorders of the lens, and I propose in the first place to make some observations having a bearing on a question which has recently been especially prominent, namely, the relative merits of various methods of dealing with senile cataract.
When house surgeon at Moorfields about twenty-five years ago, I was deeply impressed by the serious consequences liable to result on the one hand in cases of extraction with complete iridectomy from incarceration of lens capsule or iris in the incision, and on the other hand after simple extraction from what appeared to be an inevitably high incidence of prolapse of iris, necessitating a secondary operation, often of a severely mutilating character, and complicated in some cases by loss of vitreous. Shortly afterwards I saw the operation of extraction with peripheral iridectomy performed by Hess in Wurzburg, and was so much impressed by the possibilities it seemed to afford of safeguard against the accidents incidental to other methods, that I forthwith adopted it as a routine procedure, and have continued this practice to the present date. May I say in parenthesis that the credit for the inception of this operation is due to Beccles Chandler of Boston U.S.A., who in 1890 reported his experience in fifty cataract extractions in which, after the performance of a small peripheral iridectomy, the lens had been delivered through the intact pupil; the operation which Bell Taylor described in 1871 appears to have been essentially different, in that, after making a peripheral iridectomy, he delivered the lens through the coloboma.
Since my reference to the advantages of the operation, in connection with a demonstration of results, published in the Royal London Ophthalmic Hospital Reports in 1913, there has apparently been very little printed on the subject in this country, and I hope therefore that an analysis of the results in 485 consecutive cases, as regards certain complications, may be of interest, and of some definite value in forming an estimate as to the relative claims of extracapsular and intracapsular extraction. The series includes all cases of cataract in which the operation with peripheral iridectomy was performed by myself at Moorfields and St. Thomas's Hospital during the period January, 1919 , to September, 1932 Incarceration of lens capsule in the incision was not seen or suspected in any of the cases. It may be claimed that the same result can be obtained with colnplete iridectomy if the iridectomy be deferred until the lens has been delivered and the iris replaced, but even so the great value of preservation of the sphincter from the point of view both of appearance and of function cannot be gainsaid; and I believe that this has a further value in antagonizing a forward displacement of the iris towards the incision.
The percentage of cases in which prolapse of the iris occurred, although less than might be expected for simple extraction, has been considerable, namely 6%; but I wish particularly to emphasize the point that in seventeen of the thirty cases of prolapse it was found possible to replace the iris, either with or without peripheral iridectomy (in one case with peripheral iridotomy, in another with iridodialysis), with a final result as regards appearance and function little, if at all, impaired by NOV.-OPHTHAL. 1 the accident. A complete iridectomy for prolapse was made in only thirteen cases, or 2.7% of the total. The practicability of replacing the iris in so large a proportion of cases was dependent on the fact that the prolapse was of small size, being limited to the iris on one side of the iridectomy, and lying entirely beneath the conjunctival flap. My impression is that a prolapse of iris after simple extraction is much more frequently of large extent, requiring for its treatment a dangerously extensive reopening of the wound, and that even with a wide excision of iris it is difficult to ensure freedom from entanglement of the pillars of the coloboma in the wound.
In order to make a satisfactory reposition of a prolapsed iris it is essential to bear in mind that the iris at the site of the prolapse, and in its neighbourhood, will have become adherent by its anterior surface to the corneosclera peripheral to the cataract section, and that unless this adhesion be separated, reposition will be imperfect, and will very probably be followed by recurrence of the prolapse; while even if a complete sector of the iris be excised serious results are not unlikely to ensue from the persistent anterior synechia. A satisfactory result may often be obtained by the following manceuvre. The conjunctival flap over the prolapse having been freed by means of fine-toothed forceps and a repositor, a second repositor is passed over the iris into the anterior chamber, the aqueous evacuated, and the iris replaced as far as possible. It is then grasped with iris forceps and pushed in the direction of the centre of the pupil, and at the same time slightly backwards so as to free the adhesion to the ledge of corneosclera peripheral to the incision, until a central position of the pupil has been attained. In most cases it will be advisable to complete the operation with a small peripheral iridectomy and a final reposition of the iris with the repositor.
With regard to the aetiology of prolapse of iris, loss of tone of the iris from excessive stretching of the sphincter during delivery of the lens no doubt increases the liability, but probably the presence of lens remnants behind the iris is the most important local factor, and on that account it is, I believe, advisable to use homatropine before the operation in order to facilitate evacuation of the lens, and atropine at its termination, so as to afford as free as possible a passage forwards through the pupil for the lens d6bris. It has been my practice to open the lens capsule with the Graefe knife as it passes across the anterior chamber, except in the case of an unusually tough capsule; the routine use of capsule forceps, by giving a freer egress to the lens, would perhaps have resulted in a lower percentage of iris prolapse, and probably the use of irrigation would have had the same effect, but the advantages of this have seemed to me to be more than counterbalanced by the possible risk of infection from fluid which has been in contact with external surfaces entering the eye by aspiration. Probably the use of a stitch, such as that used by Verhoeff, is the most efficient safeguard against prolapse, but it seems to me to be open to objections.
Loss of vitreous occurred in three cases, or 0-6%, but this figure is of little value for the purpose of comparison with the results obtained in intracapsular extraction: for in most cases in which vitreous loss was either anticipated or had actually occurred, a complete iridectomy was made. I have therefore calculated the percentage of loss of vitreous for all cases of cataract extraction with limbal incision operated on during the period under review. This figure is 2W9 for the total of 550 extractions, and can be regarded as the percentage of loss of vitreous in 550 cases of extracapsular extraction in which extraction with peripheral iridectomy was the operation of election, and is a suitable one for comparison with that given by any series of cases in which intracapsular extraction has been the operation of election.
As regards the gravity of this complication, there can be no doubt that much depends on the consistence of the vitreous, and it may be said that in this respcct a bad vitreous is a good vitreous, inasmuch as it can be lost in considerable quantity without forming an entanglement in the wound. A remarkable case of this kind occurred in my practice in which, after extraction of a black cataract from the highly myopic eye of a one-eyed patient, aged 72, there was a copious escape of watery vitreous with collapse of the eye. The lids were immediately closed, and my assistant advised me not to look at the eye again. However, I fortunately disregarded his advice, and found that the large conjunctional flap had become inverted and was hanging like an apron to the bottom of the anterior chamber. It was put into its proper place with a repositor. Next morning the eye was well filled out, with an air bubble in the anterior chamber, and when seen seven years later the patient had vision = The loss of consistent vitreous on the other hand must be regarded as a very serious accident. Even in the case of a small loss, for days afterwards ragged vitreous will lie between the lips of the incision, affording an open track for acute or subacute infection, and even the most favourable outcome will be likely to leave the eye with a deformed pupil and high degree of astigmatism.
How serious the results of this accident are liable to be is shown by the statistics elaborated by Dunphy (Journ. Amer. Med. Assoc., 1927, lxxxix, 2254), who found, on examination of fifty cases of loss of vitreous at operation, phthisis bulbi in one case and detachment of retina, which had occurred within one year of operation, in five. I believe that as a safeguard against loss of vitreous in extracapsular extraction, by far the most important factor is the use of lid retractors so constructed that the lids cannot be extricated by squeezing, and that with their use the percentage of loss of good vitreous should be very small. In any series of several hundred cataract extractions, by whatever method, there are sure to be some cases of loss of fluid vitreous, and to my mind the essentially important figures in comparing one method of operation with another in this respect, are those representing the relative liability to loss of good vitreous. The existence of adhesion between the vitreous and the posterior surface of the lens, sometimes evidenced clinically by the presence of blood in the patellar fossa, has long been recognized. When such an adhesion is present it is likely to be responsible for tearing of the vitreous cortex, and consequent prolapse, when intracapsular extraction is the operation of election, except in the hands of a surgeon of sufficient experience to recognize its presence and modify his procedure accordingly. Two cases of acute infection occurred. The first of these was in a diabetic patient operated on at St. Thomas's Hospital, where more than 8% of my patients have been subjects of diabetes, and I do not operate until the patient's condition is considered as favourable as can be expected by the physician in charge. In this case, on the third day after operation the urine contained large quantities of sugar and acetone. In the second case the bacteriologist who examined it regarded the pneumococcal infection as probably of metastatic origin. Pneumococci were not found in the conjunctival sac either before or after operation. In a third case, a patient with diabetes, the eye was eventually lost from glaucoma, following repeated haemorrhages into the anterior chamber, copious hemorrhage also complicating all attempts to relieve the condition by operation.
A fourth eye was lost from complications following operation for iris prolapse, with increased tension, and a fifth from sympathetic inflammation.
Three eyes were lost from intra-ocular hemorrhage occurring within the first twenty-four hours after operation.
In one case detachment of retina occurred in a myopic eye after an attack of coughing and vomiting, seventeen months after extraction and fourteen months after capsulotomy.
My experience has been that in any case of cataract extraction in which living capsular epithelial cells are left behind, however good the vision may be directly after operation, sooner or later, probably within the first year or two, the sight will deteriorate, often to a very remarkable extent, not only from thickening of the capsular membrane, but also as a result of its wrinkling. On this account, in the great majority of the cases under review capsulotomy was performed, almost as a routine procedure, within a few weeks of the extraction, as the membrane is then usually easy to deal with, whereas in course of time it may become tough and inelastic and difficult to divide. The operation was generally performed with a Bowman's needle. To my mind this should be so constructed that the shaft is just gripped by the testiDg leather at a distance of about 7 mm. from the point, and should be made to penetrate the capsule and no more, then passed behind it, and made to divide it from behind forwards, so as to cause as little damage to the vitreous as possible. Mr. Harrison Butler has suggested that it is possible to enter the retrolental space with the needle without touching the vitreous and to complete the operation without wounding it, but there can be no doubt that in the great majority of cases some laceration of the vitreous cortex is inevitable. This consideration raises a point of extreme importance in estimating the value of intracapsular as compared with extracapsular extraction, namely, the comparative safety from the dangers of detachment of retina and glaucoma of an eye which has been dealt with by a successful intracapsular extraction witbout injury to the vitreous, as compared with a case of extracapsular extraction in which the vitreous, although still having the support of the capsule elsewhere, has herniated through the opening.
In eyes with fluid vitreous, as in high myopia, there can, I think, be no doubt that there is a risk in the loss of support of the lens capsule, and in such cases I have always been loth to interfere with its integrity. When a tough band of capsule has required division I have used a Ziegler's knife, and in the case of a broad band have found it advisable not to attempt to divide the whole band at once, but to make the division piecemeal, picking up successive small portions with the point of the knife and dividing them. For tough capsules I have used two Bowman's needles, one of which is bent at an angle of 1350 so that it can be introduced at the limbus on the nasal side. None of the many capsulotomy operations was followed by pathological complications, except in one case in which glaucoma developed, and had to be relieved by Herbert's sclerotomy.
Glaucoma with bomb6 iris, which Bowman described in 1868 as an occasional sequel of capsulotomy after simple extraction, and for the relief of which he advised the operation which has since become known as Fuchs's puncture, I have never seen. In one case in which capsulotomy with a needle, and subsequently with a Ziegler's knife, was insufficient, the capsule was extracted through a corneal incision.
Glaucoma following capsulotomy must be regarded as an exceedingly serious condition, owing to the fact that after any incision into the eye, vitreous is liable to pass through the pupil into the incision, where its presence is likely to vitiate the success of the operation. On this account Herbert's sclerotomy, affording as it does a restrained escape of the contents of the anterior chamber, seems especiallv suitable; and in the case of the patient referred to above drainage, which was assisted from the first by massage, has remained satisfactory to the present time, a period of five years.
My feeling with regard to cataract due to a perforating injurv is to avoid interference as much as possible in the early stages. Not infrequently an unsuspected complete perforation of the lens exists, and an attempt at evacuation results in a cleavage of the lens with the passage of vitreous through the gap. When, however, the margin of a perforation of the anterior capsule occupies the neighbourhood of the centre of the pupil, it is advisable to extend the opening by dividing this margin at an early date, as the dense band which is likely to be formed as the result of epithelial activity at the edge of such an opening is certain to become more and more 32 difficult to deal with in course of time. This procedure will also sometimes relieve increase of tension due to swelling of lens within the capsule by facilitating the passage of d6bris into the anterior chamber. Increase of tension due to the presence of lens debris in the anterior chamber has in many of my cases proved very amenable to treatment by eserine and hot bathing.
In children the lens will often be completely absorbed if left alone, while in adults the longer it is left the softer will it become, and when, as is likely sooner or later, operation is required on account of rise of tension, the easier and more complete will be the evacuation. It seems to me best to effect this through a linear corneal, rather than a limbal, incision, wben this is practicable, on account of the relatively less likelihood with the former incision of serious entanglement of vitreous, lens capsule, or iris in the scar. The lens appears to make little firm nucleus before the age of 50, and I believe that most secondary cataracts in patients under the age of 47 can be extracted without difficulty through a corneal incision. In a recent case of traumatic cataract in a patient whose age was over 50, after an interval of a fortnight in which the lens cortex had become swollen and disorganized, it was found possible to make a very complete evacuation through the cornea. For the extraction of the small firm nucleus in such cases, I have found a small, right-angled sharp hook useful.
In the treatment of a case of congenital dislocation of the lens upwards when operation is indicated, I believe that iridotomy from an incision in the upper part of the cornea, as exemplified in a case shown this evening, gives a better cosmetic result, and is also a much safer operation than either iridectomy or extraction of the lens through an incision below, owing to tbe considerable risk of loss of vitreous in these two procedures. For the iridotomy from above, it is not advisable to have the pupil widely dilated.
In the family of four children, one of whom was shown to-night, the eight lenses were dealt wjith by discission with two Bowman needles, one of which was bent at an angle which enabled it to be introduced at the inner limbus.
Glaucoma following acquired dislocation of the lens presents a very difficult problem. In one case in which there was very severe glaucoma following dislocation of the lens into the vitreous chamber by a blow, a satisfactory result was obtained from sclero-corneal trephining, but the success of this operation in such cases is liable to be vitiated by the passage of vitreous into the fistula.
One of the most extraordinary cases in my experience was that of a woman with very severe iridocyclitis attributed to septic teeth. There were profuse post-corneal deposits and gross vitreous opacities with vision reduced to counting fingers at 2 ft. After several weeks the lens became spontaneously subluxated forwards with T + 2. To have extracted the lens would have been like asking for trouble, and it was therefore couched with a needle introduced at the lower limbus. Tension at once became normal, signs of inflammation rapidly subsided, and good sight returned. When I saw this patient again a few days ago, more than eighteen years after operation, vision was s, with + 10 D. sph., and tension normal.
Another case which appeared to require rather unorthodox treatment was that of a lady aged 73, who had a mature cataract in the right eye. In the left eye there was much lens opacity, and' a maroon-tinted reflex suggesting the possibility of old vitreous hb3morrhage. An optical iridectomy had been made downwards and outwards many years previously. The patient was known to be highly myopic.
The right lens was extracted and all went well until thie patient started vomiting shortly afterwards, and the eye was lost from intraocular haemorrhage. It seemed likely that if the left eye were operated on in the same way it would meet the same fate, and therefore, as an alternative procedure, an incision was made with a needle into the cortex of the lens in the area of the coloboma. Repetition of this operation was followed by absorption of a sufficient amount of lens cortex to afford a clear view of the fundus, which unfortunately showed a very high degree of myopic degeneration.
I regard vomiting after cataract operation as one of the most serious menaces to its success, and one of the most difficult to deal with. In the case just referred to it was probably of nervous origin, as the patient admitted that under the influence of unusual emotion she was liable to vomit, as for example on the occasion of her visits to her husband in a nursing home shortly before her own operation.
In a recent case at St. Thomas's Hospital, in which frequent attacks of vomiting had persisted for twenty-four hours after operation, at the suggestion of my house surgeon, Mr. N. H. Ridley, inn gr. of atropine was given hypodermically, and no further vomiting occurred. In another, less severe, case vomiting ceased after the same treatment.
Probably most of us have had many cases of cataract in which operation has had to be repeatedly deferred on account of the presence in the conjunctival sac of pathogenic organisms which have defied all attempts to dislodge them, the most intractable organism in my experience being Staphylococcus aureus. In the British Journal of Ophthalmology for December, 1931, xv, 717, there appeared an article by Dr. Montagu Harston, in which he advocated the treatment of trachoma by rays from the tungsten arc lamp through the closed eyelids, and stated that superadded pneumococcal, streptococcal, staphylococcal, Koch-Weeks, and Morax-Axenfeld infections could be cleared up rapidly in the course of treatment. As this form of treatment seemed to afford a possible solution of a very troublesome problem, it has been put on trial at St. Thomas's Hospital throughout the present year, and, although the number of cases submitted to it has been too small to warrant any definite assertions as to its efficacy, the results have been such as to suggest that it has a very considerable value.
Di8cu88ion.-Mr. R. FOSTER MOORE asked whether the vomiting might not be due to the cocaine. On three occasions he (the speaker) had had really severe "coffee-ground " vomiting within the first twenty-four hours after extraction, and this in patients who were not at all in the habit of vomiting; indeed, one patient was a man aged 82, who said he had not vomited for fifty years. It seemed possible that cocaine might be the cause.
Mr. J. FOSTER said that some patients vomited after having had morphia and hyoscine in order to restrain post-operative deliriun. A chemist had remarked to him that the reason for this was probably the age of the morphia, because if morphia was kept for a long time it degenerated slightly, forming a small quantity of apomorphine, which was, of course, emetic. As morphia was seldom used in ophthalmic wards, probably that used for injections in many cases was in this state and vomiting was a result.
Mr. R. AFFLECK GREEVES, speaking of reposition of the iris after prolapse when the prolapse was under the flap, said that he had found it possible to put the iris back without performing iridectomy if eserine was previously inserted. If the pupil was contracted as much as possible by this means, the iris would remain in place. Eserine should be instilled afterwards also.
In almost every case of cataract extraction he (the speaker) washed out, and he had not had any trouble from doing so.
Mr. T. HARRISON BUTLER, objecting to washing out the remains of the lens, said he had had a case in which pan-ophthalmitis had developed three days afterwards. Dislocation of the lens was a big subject. In congenital cases it was important to examine the zonule with the slit-lamp. If it was a perfect zonule the surgeon could do nothing, but if the lens was loose and there was no zonule, extraction could be performed. He had had one case in which the lens was dislocated in the vitreous, and came forward into the anterior chamber. Each time that happened 'the patient had glaucoma. He could not see it when in the vitreous, though he thought extraction ought to be done, so he left it alone' after performing iridectomy. After iridectomy the lens could not be impacted in the anterior chamber. The patient had no further glaucoma, and no harm was being done to the vitreous. Some years ago a long article had appeared in an American journal by a surgeon in Texas, who said that if a strong light was concentrated on the lens and the operator brought the lens forward with a lens hook, putting the flat spoon behind it, it could be slipped out. He, Mr. Butler, using this technique, had carried out some of these operations, with more successes than failures. He had not succeeded with needling. He liked the iridectomy incision along the axis of dislocation.
Lieut.-Colonel A. E. J. LISTER said that in India the operation of lens couching was often carried out by a native lens-coucher or " rawal." Sometimes it succeeded; and sometimes, however, it did not and the lens was left partially dislocated and attached by the suspensory ligament below. In forty-nine cases he (the speaker) had adopted the following procedure for the removal of these lenses: Hle made a large iridectomy incision, removed a large piece of iris, then took a flat spoon such as Colonel Smith used for intra-capsular extraction and passed it down behind the lens into the vitreous. Using this as an inclined plane, the lens was made to slide up it, by pressure on the front of the cornea with a strabismus hook. Provided that the eye had no definite rise of tension before operation and that no sepsis resulted, the results were surprisingly good. If one had the right size and kind of spoon, it held back the vitreous. Whilst in Vienna, he showed Professor Fuchs the instrument and he was so much impressed that he borrowed it in order to have one made like it.
Mr. KIRKPATRICK said that couched lenses were more easily delivered than congenitally dislocated lenses were, because the vitreous in the former seemed to have undergone some change. Loss of vitreous seldom occurred during the removal of couched lenses; with the flat spoon one could fish for the lens and get it out without vitreous loss. In these cases, as a rule, the anterior chamber was very deep, and the vitreous seemed to be firmer than was normally the case.
Mr. T. HARRISON BUTLER asked if the President thought that the loss of vitreous in cataract extraction cases, when there was no straining by the patient, was due to subchoroidal heemorrhage, the condition in which one might find choroidal detachment.
THE PRESIDENT, replying to the various comments on his address, said that the sister of his ward had told him that vomiting was very rare except after cataract extraction, although cocaine was the routine local anesthetic. He did not give morphia. He thought the loss of vitreous in the conditions mentioned by Mr. Harrison Butler was probably consequent on a serous-not on a hiemorrhagic-detachment of the choroid. Delay in closing the eye entailed by the making of an elaborate toilet was liable to be dangerous. Vision with each eye, with undilated pupil, was before operation less than 'Wr, after operation 6, with correction of error of refraction.
CASES. Congenital Dislocation of both Lenses
As this particular case was suitable for iridotomy, section was made in the upper part of the cornea, iris scissors we're passed across the lens, and the sphincter was divided so as to cause a permanent dilatation of the pupil. This is a safer operation than downward iridectomy on account of the danger of loss of vitreous in the latter operation.
Mr. 0. GAYER MORGAN said that he had recently had under his care a child with bilateral dislocation, who was myopic, through an undilated puipil, to -19 or -20 D. The lens in these cases was extraordinarily globular. In one eye he divided the sphincter downwards and inwards, and needled the lens in the other, because he found that needling always took so long; one sometimes had to needle it three or four times over a period of years, and the capsule on the surface of the vitreous was difficult to get rid of. So the patient had the benefit of good vision almost immediately through the aphakic part of the first eye, whilst the other eye was being dealt with by a more gradual method. 
Congenital

